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11A... SOURCE 
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S... STANDING HAVE 

A... REFLECTION WAVE 

D. . . PROGRESSIVE HAVE 
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(57) Abstract: A distance measuring device (10) for measuring a distance to an object (M) of measurement, comprising a source 
(1 1) for outputting variable-frequency signals, a transmission means (12) for emitting an electromagnetic wave having the same 
frequency as that of an output signal 
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t/t (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 2X=?:J- KXtff&tDB&SKO^-CI*. S«8«5ff$*l* 

LU, MC.NL, PT, SE, TR), OAPI ftit (BF, BJ, CF, CG, ^tPCTiiM *J h©#Hll::JitSS;rVC T 3 - Kfc«f§ 

CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). (D#-f - hj 

Stt&HftB: 



from the source (1 1), a detection means (13) provided between the transmission means (12) and the object (MX for detecting the 
amplitude of a standing wave (S) formed between the transmission means (12) and the object (M) and outputting a detection signal, 
and a signal processor (14) for producing a detection signal function indicative of a detection signal value relative to the output signal 
frequency to calculate, from its frequency, the distance between the detection means (13) and the object (M) of measurement 
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mm 

*mm* mmmm\zmtz. ■ 
fsmj&mzm-z. 

< 5 zxommzmm-rz z t \z& d m^m^x^mm^tb^ *> <dx&% 
& m^Mm^x(D^m<D&mm\z^mm^mmt^>%(ox$>^ 0 

mm\zmmr% z ^t5i^5«s. 
vfrz\z, zn^><Du-^x\t--m\zi5.mm<om^mh<, m^m^m 



WO 02/079799 



PCT/JP02/01825 



2 

<D3$mu-y\& m^mmm^i ocm&Tft^wm\zw±LTKzwm0i 

zmmfo*. i&mmi£#&t®m\zftttzmmn\zfom?zmm^&£s 
Wtmmm&tmmmmt&tvmizwin stu tioiaaijBs** t <o 

mtfce>tezz.tzmL£?z> a 

znmfc*. fti&Mim&tomizmErztemtmtz&mTzmm&mi:, 
mm^mttmmi&&0it<D®\zm'}p>ti. mmm¥&ttmm%tt&t<D 
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fssmwommmfemmte. m2%mz&\,*x, rnmmmmfrzmtiznz 
mtim^mmm^m^zrc^^mm^wtn^nx^b, ta^m^m* 
, mB%&$L<Dmm*&mu *<DMm\zttmvtzmm*G?z>&&mn*m 

xh-ox, mmmmmtK mmmz%mimmKtz>yt*ftmu *<dm$l 

ntc~^(o^mm^mt0m\z^tEt^B:mmm\zMB'r^^^t 
, tamwmtmxRMLtc-xoxt, fmzntcW5<Dytz=?m^x%& 
mzMfttzfe&WLMj&^mt, mttmtm^mz^xwj&izntzfewfc 

mim%<k<Dm$L%imm*A*i£tis Wi%(Dm%mm.^(Dmm.\znr^ 
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&&&m-z&mmjm&Lt, m^&m^mm\z^xm^nrc^m 
m&&it(Dmvi&mmw7<ii2n. mt(omm.sm.it<Dmmoiz^r^ 

%mi&&fc*mtiLm.&mi£&tt&®&Mmmvt>nx& o , Mf&&ttj# 
mm^^mm^mv, ^(DMm\zttfoLtc.Mm*m•tz>tkmm^ 

xm^mmm^mm^vx^m^m^h, wm$tfm<Dmm\zttfe? 

stiT^ot, m^w, m%i<D%imw. m2%w. 3&3mw. sm 
mm LxftrntE^zmmmw t # e> & 0 , ^mmm^mm^mnmmmmm 
\z&tf%foM^&tmmM%ttM.t(Dm<D$mt, &mmfcmm<D&&^& 

or, m^mz^x, mm&mjm&vmizG^z&mmzmmm 
fetBbx, Mmmm^mtmf&mtvmiz&Kx. mmmwzfemmj&z 
•e\ tmmm^mttmmmm<DmK^^--^^M\z^x. &m^&\z& 
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0M©»&lft91 • 

02« (A) tttifcttHlJHSftA (f, d,) &j*LfcBT?*»J, (B) ( 
C) tt, ftttMmiftA (f, d,) *7-Ux«bfcaaftH»F (cy) * 

0 3 ttEHHRI£g8 1 0 A\Z£^Tmim&M&T?<Dmm*M&fZ>im<D7 

0 4 «ffiftt8J£gfi 1 0 A J; o Tffl^&M£T0lg|«&^rf «5f|s&© 7 

0 5 nm-mmMm<Dmmm^m iob ©w^n ?^bt*s. 

06 tt (A) WU fflWt#0fl«&£, 13B ©ftStC^ttSj&ft&S© 

«fflSPO|8^S:^Ufc07ffcO> (B) ttftttfl! 13b anti^bfa&ffiWi 
5gTOiia^fflAUfcm#©««f3^6»^n*ttHMi#ii*A (f, d, 

B7ttEttsg£&tt iob fc«koTas»to*T©ffi»*»ijrraf^i<z)7D 
s i o \tm=mm&<Dmmtmn iod ©t/n ^bt&s. 

0 1 1 ^*HJg^^©?gW^e 1 (DfU V V 0Tfc£. 

01 2tt(A) fc^Sffi^S8©mi8l»l5^iSl K:£5&fil)£#&©Mlil&tB5)§0 
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nit n-mmmnmwMfemmioAomjnyzmxtoz. 
mm\z7jk?£oiz, i-»ici»s ioa smaii i, mm 

^-^^©isiiaojtgs ioa &®,wrzmz, \z-dkx 

VD (f, x) =exp (j 27tf/c-x) 

•oxmft-rz. z\<drm^r\z^x, mmfc%*kmBifr<E>mm*L<D®:m\z 
mzmmvRiz, mm&Donmkf tnm®&£.mB i^6©khx©k 

VR (f, x) =MR-exp (j 2rcf/c- (2d-x) ) 
(MR=r • exp (j <f>) ) 

m*k®B i tmfett&Mtvmizfc&fcstiw&znzo Msasosi 
, ^ffi^B2^ffi-r-5^aE^s©«iiisptt, jtff^DCD^icf (om&.t 
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Sp (f, Xl ) = (l+r 2 +2rcos (2 7tf/c • 2d 1 +4>) ) m 
(d x =d- Xl ) 

T, *r<DMm*c/2 d^ts.*. 3>^0, £ffi&S©}gi|iSPtt, &ffiggB2^ 
6>ill^iiM*7?©!S@ld 1 fcSifcWSo • Lfc#oT, jtfr&D©^« f £ 

oT$£^MS;T©^£$£Ti*S©Tfc5. 

^-HJS^SI©I®ltS!l€SSl0AK:^ViT|tt(B-r5. 

0 1 (c^-r j: -5 &m iia ^msp na ^Aj^Kinm nb t& $m 

^$nx*0, SS{§& lla \t, WLHMW, -JgOHSakf ©<I#£fcH 
&©T&£. jqjKKIHm Ub fct fBftffi lla m&«te*©H» 

ft f *wm-sfcje>0 , b©T?**. *fc, ASdKffim ub asm n a © 
f£f§©s§mLfc^&ft f icwrraiiMi, ma, u& amMvitm^o 

mtrr & c t & t> ©T& 

MIB^mM 11A fctt, «7 >^TO«WW>»flffl! 12A *J»ttSn 
TV**. H©3t#£g-12A«, 2im#^12A^a!l^#lMi:©F^fc#eETS, 
^J^.«2S^7k^©e^S4' i bL<«*^^fc, iiA©2§m$ iia«t 

£©&a* fgMM iia ©mftftim ub fcctoTBM^ lia fmatr&m 
#©««ftf *«An«, j^m^a 12A ^6ttttisn*«»©^«»s*^ 

tiL^o&m^m i3A jWRtt&nw*. £©&ai#© isa a, st^a 12 
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tmv, hv< mmsp © ^m\z]tmvrcmm.^mmm^^-rz z. t&i? 

14A. tt, HAW^^^y^yn-feyiJ- (dsp) ^ty^u*o, A 

m#mssi4a«, tirs^^as iia (Dmmmmw* lib t fegsRsn 
o > fsmas iia oM^dRUHm ub fr&ssmsB iia ©^tfcm*^© 

th\z, tkm^mizAfr*>&mm^*&mvrzt%\z, mmtiAommm 
m ub \z&m&mfm*m% z. tw-ezzo 
tz&, %-nim&<Dfflffimmm ioa -m, ang^a 12A <y&aj#& 13 

A ftjM*HRH"TV>S]ft 1 0©T>x:HCj;oT3£#£© 12A tfom^®. 13 

^>^fc, ^-njs^©!Eiia!j^H ioa ©ffra t^m^mw-rs. 

02 (A) .te&aHI-Sfil&A (f, d,) £jSLfc0Tfc*K (B) &£Zf ( 
C) tt, &ffif§^H&A (f, d,) £7->JX^&L«&H£$:F (cy) £ 
zfU*:0T&5. 03tt, 10A fcAoTW3e»*M*TOJeB* 

fc^i-ct -5 s-r> f^mas iia ommmm ub icj;ot> 
*ut, mmmm ub fc«fcoT3fira» iia* &Md& f mmnm. 1 1 

So m^JM^O^«'ifS^«^gl5 lib ^SflWggg 14A 

izmmznz. 
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\zmmu z.<DmimmM-vK$tLTBim$LtteQ, mm&Dtmfoz, 
vm^m 12A \zfafr-?T&man**&M-r %>* tzt, mnmtKM^. 
w=?&lt, 12A tmj^m&vmz&nztammwz, 

z.<Dfcm.s<Dwms?\% y 12A tmjmmtomizmttzntdfc 

Mmm#*^Mss# i4A izmfsTz, 

fi^sss i4A fr<o<D&mmmm^*&vtcmmLm® w> \z, urns* 1 

mm^Wi 12A a>£>;&ffi£*iSiifmD©M&$: f ifi f L +A f «flj"T5^ m 

na^ft^sat^tfcu &tB#g: i3A^^-f^^fiE&sc[)jgiPssp«ft:i" 

£©T* ^ai^g: i3Afr £>#*§&S& 14A fcj&£n3&ffl{t^©ttPa^fb-r 
3. H0&tti#J§0<ttP& % mnWm 14A ©fB&^fcioT, f£{gg&lla 

lib tt, 3§fsS& 11a ^MT^m-^©^|gc f *Xr7»g:A f Md\m 
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timttmmktmtikmm-ZQmp&frb. ^mm^m^A a, d t ) mm 
*7-ux*»-r*jiifcj:-pT» %mm&F ( Cy ) £©§£ 

(cy) tt, ttfflflmiftA (f, dj) CD««cyCDffi»fcl!-^* 
>Tf5il&,2:fc3©T, fifjdl 14A fc«koT&&||gcF (cy) 5&>£&fcB 
«#M»A (f, d t ) ©H»cy*JIWr*££#T#*. 

ISai&i^H, 4ftttHI-9HftA (f, dj) ©WJBcy, o^O^ffi&S© 
ilSPiOJWimfS 13A ^SSftSWWiiSTOffiltd! fcttbTSJtfl] 

•toiBjw.fc oifta^a i3A frzm%ttm&&'v<Dmmd 1 %nm'? 

&tB^j£ 13A ^saje^hfcMSTCDiBiditt, ffl##^©ji&&f 

v>©tn so^s^m £T?©m$t d t 1 o -t >^KT©saiE«T?* 

set, «»©aje«jRM©Mfc, ^t©ms«snfei^, &aj 
i3A tmm-z&mmmz* mmmE&swMmsptfgf&ttnrcmz 
mjfcf%b<D£te& 0 -?zt, mmwm i4A owM&mrntt&kmin 

m$kA (f, d,) fciu &a*^13A©ftfiK:W3^gfc©££}£S©MSP 
©*»*w-rMIR*«^ri6$nfc^H*ife*^ &ttHB#NftA (f, dj) 
*7-Ux|Hft-r*£fclCJ:t>T»i«*n«»MjfcF (cy) tt, 

s©H»fc*viT*n^rtBycit*^rr*H3Ri:fe* ch2 (o ##) . 

ufc^oT, ««[©£&» s ©Ms p©»»)B«n^ti«»*2:t39i 
t#s©t, ^©as^M^m^g: 13A tvmommx*, zwetm 
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&®Lf L t%mm&®. f vMvmijmommk f ^y^^z^^x. & 
m$m f \z&\<j2>j&e$ls omms p £}H£lt& ^ B :©i^oi^ 
, miim^vmmkf tfe&mvMmsp&Mmz^zzt.tfX'gznx. 

£©J§£\ Jfe<D«fc5»:3»*3W»6tl*. 0!I*.if> M^Jft^fcfi^tB^fl 

nommkf ^>^A\z^it^n\^ mms&sm ioa ng±?& raiw 

i4Aosa^aic±oT, ttttmrafcA (f, d x > ©jia 
f&htc&, ^tmmi4k\z£?TfctomnM&A a, d,) wmfr$nz\m 

2 &JXDM&& f n ~ f n + k &tilWt £. 
^VJT, £©2£U:©Jiafcgcf n~f n + k<D5%, 2-D<Dmm&&f n 
,f n + k£MftfS. -ttt, £©20©jKRJ*iHftf n ,fn + k©W 

ja$n*a^*fc»*fttet3&:*»jsaR©»k- 1 fc^ttj-rs. 
-rat, &m#g: i3A tai^iiMtcKoffisidjtt, OToD^tior 

d^k'C/ (4- (f^-fg) ) 

n + k (om^m^n^m^rcumxt fcz>mmc<D$k k - 1 &j*Hvrs c: t 
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m 5 \$m-$mmt&<D®mm%.&m iob <owm^n^^m^h^ mm\z^ 
T&?\z, m-mmmwmmmfemm iob smimiB, £m^i2B, 

5 tftffl^g: 13B ^ct^-^-mSSg 14B KjDK-T, ^Di3§ 2 0 

H5lC^r«fc5fc, »^iSllBfc*V>T, ^^llat^MTOllbt 

io b iia ^&uA^««mkft f s«feb&*&, %m na ^e>«£ 

t&&„ iia ©ffi*M^fc^«»^ip^Sfc*©t>©-e* 

£©«gg2 Ofck &m^m 13B fc, ^i3^^ti5*TSJl<i:^^ 

is ^©«fi-^<h«, ««»^p$n^M^ iia otBA^n^^T, m 

msnk\m@t 1 3 gmsB i3a tm& i3b jwrw- 
20 *3rr*«ftnt#*ai* , r*"b0T?»*. 



£©§MS& 13a fcfcJU ttftffi 13b «3nT^5. 13b M 

25 fffi&HfATUS. 

&&SBl3b&, fm&m&13sifrt><Dtfi%\m*&tt2>t. £3f£2 

mm iob t^v^Tfe, mm^m 12B tm&z&L isb *w*\zfflrc\r*&i& 
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l-oor >ri-\z£^TMm^8L 12B tm&wt i3B t^mm^x%^o 

-d^\z, $&-nffiMm<D®mmizmw iob v>m m$k*mmtz>. 

nmmm*fT5mkm\%, ioa \z& 

v>t, m*msmi 4*qkMfmm&A a, d t ) ©ftfc«/h*#»«»^t 

sds poH«**tfcHT*o, (b) i3b wmtHstz&mmnt 
mm na vtcmvmm f * &#j*3ft*t*fflfc*H»A ( f , d , 
) mwemmmu iob ^otto^m*-?©!®! 

£$ljrf£f£it©:7n-9^- hTfcSo 

mmkfifif + f dcos© (e=o) tssif^i^n, ^-©m^£§ttfc 
syg#ai2B*5, ^fM«f + fdcos0 (0=0) x&mn 

mm&mm w&sm 20^ £&m#m3B©&&s&i3bK:2i{§s n*>. 

13B ©gMIB 13a j& ^©fiSf^tt^^SSClliiSP^^lLT, £© 
13a 13b fet> *-©tt£gP$2 

titm^Wi 13B omm 13b ^6©s«aiB«-**sw-fcW»2 0 sum 

^lla^^rrs^M&iCf S:f + f doos0 (0 = 0 + d0) fc&fcS-fr 

§0 -r*^ si«¥ai 2^6ftffl*n*3iff«D©««afcf3&«f + f dcosfl 

( 0 = 0 + d 0 ) iaftW*0T» 13B ©g<Il!B 13a tfm\?z>i&& 

&S ©MfgS P^flrf£©T?. tiOm& 13B ©SMSB 13a# 13b \Z 
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<fcoT, 11a OUi^IfOSi^^lt lJtl fc^StT, I2& 

^§§2 0 fgms& iia ^mr^M^©^^ f & f + f dcos 0 (0=0 + 

2dd) 

^tt, 0 =2 tc &m 13b ©s^^w, mmzntzmamn 
*mm®tmm m*m ^x^m^mm^ vx&L&mn*j&mtz>o * l 
x. mm i3b \tz<Dmkmno)Mmmm-z&mm^*mnmmm i4B k 

i4B nsi^nfc««if $gt i *t i k^s-st, m^igg i4B <Dmm& 
*hx, mmmim m Amm® iia n^m^-frsM^i^^&ic f L 

$A (f, #7&&£tlS. 

vrc&ix, m-mmwwKDmmmfemm iob \z£n& %&$ls ®mms 

Hu^©iEii«!j^«iofc«k5»a!i^fe^ffl-rn^ n^ns* 
nc ^s>m<Dimmmz&i,>x, wmmomm^x^mmm^r^^th 

-i z uzfv v v y-i y^om^(owmmr\zmif^ntz.>^mm^\^ 
ws. z\(ommh^vm.mz\^ ftmzft?mmm<Dmfe#mAi ,M2 
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*mvT, ^juiic £fzz&ffimmfr6&vitmffi*Qm't%>o 

tmnmwifct s«^#ans ©t> wfeft&M i ,m 2 o&mtfs^mmtii 

omwk&ttfi&itT* smfctii&motiimm 13c iz^xsam^m^j 
ftuwmitf. mmmm uc t^Ttem®. 13c frzmimmLi ,u 

££&s«, m^rz&im®L\z®oxi&i&-2ti2>itt?>, &mn 
wasaattRs toMfc^ffists *jgwtrntf, fcsii&iB&L ©£&*>£&& s 

<D£mz£-oT, fem^®! 13C frZmi&Smil ,M2^T©eii^L(^ 

o^t, m3Hfi^ffiomieffi^is iod *8wrr*. 
0 1 0 ^H&)&gffi©Efli8i&£fli iod <D7uy?mT-&z>o mm\z^r 
&$\z, mmiiD . ftftfrm 1 , mm^y-z 2, m^wum *± 

ft 10A ,10B mm 11D 3&9B<rr*3fc©3ftK*««IWfc*ftS-BX 

, 4Hte#ft3 1 tfem^Wt 13D ©Mfc»/d8Sn*J&6EifcSfcJ;oT, 

*m *t? ©rasaurr « «k 5 fc ufe c t jwmtp**. 

&mm. 13D fcj:oT^sn&»aHt#tf»&, tttu^s isd tm 

0 1 0 fc**T «k "5 fc, ^{iM 11D & 11a <hJi&f»ISB lib £ e» 
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nzzho-e&z. m&mm& m r& mtm na i)m-nt^%<omtmM 
, na f o&m&m na a*fg 

13D telRlttTEWT* z. £#T?£S. 

ntzmz, i*»iu ^jrr^^ffl^si3D fcflttrstfrr*. 
£©£©> ^^©3 1 tfiBarrsfta^a isd t©nic*viT, aa^rt^ 

t^u ^#©3 i^^f^ta#©i3D £©wfcj£SEfcs##fifc£ns 

£$*f&©&ttfcft&ttJ#g! 13D iWRH-enw*. CKOtftffl^H: 13D tt, 
ffl3t»jftMTS»bTiRoT#fcEW3ttJE»«5 7-3 2 iCfcoTEItSn 

o £©&W#g: 13D tt, JtfiE«S©««sPK:»j6rr*|ftti«s^ fl*tf. jg 
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$ n*tt»flr*«u s own s?£.mv%v< \mn s p o&mz&m 

IWBtftffl^a 13D fcfciu IMBUIS 14D tfBSRSnw*. COffi-JtfcEi 
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